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ABSTRACT 


This thesis 1S an examination of the workflow processes 
of the outpatient pharmacy at Silas B. Hays Army eres 
Hospital and stresses a TQM approach to identify acceptably 
improvement strategies. Through the application of statisti- 
cal, technical and managerial techniques, an analysis 1S made 
for determining more effective and efficient methods for 
dispensing medication to the medical Panerievamies of the 
Army's Fort Ord region. 

A detailed description of the outpatient pharmacy's 
Operations define the parameters in which the operating 
manager's strategies must perform. This study is to facili- 
tate the process for making on-going improvements and assist 
in creating a strategic integrating management system to 
achieve the goals of the hospital's administration and of the 


pharmacy department. 
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INTRODUCTION 


A. DESCRIPTION 

The theme behind this thesis focuses on the process of 
dispensing medication orders from the outpatient pharmacy at 
Silas B. Hays Army Community Hospital. Primarily, the study 
looks at how prescription orders can be delivered with the 
least possible delay, at a zero defect rate while providing 
the highest level of quality health care to each and every 
patient. 

"Silas B. Hays Army Community Hospital, Fort Ord Califor- 
nia, is full accredited and certified by the Joint Commission 
on Accreditation of Hospitals (JCAH). This accreditation 
agency represents the American Hospital Association, the 
American Medical Association, and the American College of 
Physicians.” [Ref. 1] 

The general population of medical beneficiaries for Fort 
Ord's Army Hospital is estimated at 62,900 eligible recipi- 
ents. The number of outpatient visits per month averages 
36,700 and the inpatient bed capacity is 400. The hospital's 
average daily inpatient census reaches beyond 90 and the 
patient discharge rate averages above 800 per month. [Ref. 2] 

The analogies that are expressed throughout this study, 
shall relate to the various problem areas identified within 
the framework of the outpatient pharmacy. 
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The chief complaints concerning the pharmacy are the long 
waiting lines; the time it takes to serve a customer; and the 
heavy congested traffic in the main lobby entrance to the 
hospital where the outpatient pharmacy is located. 

The methodologies developed in this thesis utilizes both 
real and hypothetical data. Real data for this study was 
collected during a two hour period, February 1991, to obtain 
information concerning the processing time associated with 
filling prescribed medication orders. Additional information 
on the general operations of Silas B. Hays Community Hospital 
was collected through various interviews of hospital offi- 
Cials, as well as information provided by them in writing for 
the purpose of conducting this study. [Ref. 3] 

The methodologies used in this study will depict the kind 
of on-going improvements that can provide better services to 
the community. Furthermore, this study should present itself 
aS a model for making other quality changes and provide the 


necessary documentation for making improvement changes. 


B. SCOPE 

Chapter I is a detailed description on how the management 
of the outpatient pharmacy operates and the parameters in 
which the operating manager must perform. These descriptive 
factors are prevalent and can be found in many pharmacies 
throughout military treatment facilities. They can be used to 
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compare and evaluate performance standards. Nevertheless, 
developing performance standards should not be the goal, but 
rather a means to develop an operating strategy. 

Chapter II is a workflow analysis of the outpatient 
pharmacy. A description of a queueing study (February, 1991) 
helps define the overall process of filling customer drug 
orders. The discussion in this chapter analyzes the drug 
order filling process in detail. As the process unfolds 
capacity levels of the various work stations are identified. 
The similarities between the drug order filling process and a 
manufacturing process help qualify these findings. 

Chapter III 1s a determination of source defects and 
Ener relationship with inspection errors. Presently, the 
outpatient pharmacy has a double inspection policy. Las 
policy requires that two pharmacists must check each new 
prescription prior to customer delivery. This chapter argues 
that a double inspection policy can actually lead to an 
Increase in the number of errors in filling prescription 
orders. When inspection biases are eliminated an increase in 
the delivery of guality health care results. 

Chapter IV presents an array of improvement strategies 
that are designed to meet the goals of the outpatient pharma- 
cy. Three bottom line measurements (Throughput, Inventory and 
Operating expenses) are defined as to how they would apply to 
the drug order filling process. Improvement strategy opportu- 
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nities are analyzed to consider the impact that a change may 
have on satisfying the pharmacy's customers. 

Chapter V looks at the material handling and facility 
layout of the outpatient pharmacy. The discussion evolves 
around the general characteristics of design and the layout of 
the various departmental components. Process and product 
layout, their relationship between the storage of material 
items is defined, as is the pattern in which those items flow. 

Chapter VI 1s an integrating effort to introduce total 
quality management as a means in which to build a foundation 
for making continuous on-going process improvements. This 
chapter is a "Guide for Implementing Improvements: A TQM 
Approach." It stresses the importance of managerial under- 
standing and commitment to the TOM process; employee education 
and training on the principles of TQM; the development and 
implementation of improvement strategies; and the monitoring 
and maintenance of improvement programs. 

Through integration of various TOM statistical, technical 
and managerial techniques, patient waiting time for having an 
order filled by the outpatient pharmacy can be effectively 
reduced, and the heavy traffic through the hospitals main 
corridor can be regulated. Greater customer satisfaction can 
be achieved while delivering a higher quality product to the 


overall patient population. 


I. SYSTEM DESCRIPTION OF THE OUTPATIENT PHARMACY 


The function of the outpatient pharmacy at Silas B. Hays 
Army Hospital is twofold: 

° First, to supply all medications as pre- 

scribed by proper authority at a zero 
et bob wtare. 

° Second, to deliver all medication orders 

with the least possible delay. [Ref. 4] 

It is also the goal of the hospital's administration to 
reduce the long waiting lines to relieve the heavy traffic in 
the main lobby. This problem is a perceptual concern of 
presenting a poor image of the hospital. 

Fort Ord's outpatient pharmacy uses an elaborate system 
of checks and balances to ensure there are no errors in 
dispensing medications to the medical beneficiaries in their 
region. This chapter describes how the outpatient pharmacy 
operates on a day-to-day basis to achieve these goals. 

The normal operating hours for the pharmacy are from 
OS00-1700 for prescription drop off and from 0900-1800 for 
pick-up of a medication order. The pharmacy is closed over 
the weekends and on holidays. 

Medication orders arrive at the pharmacy on various types 
of prescription forms. However, not all medications that are 
ordered are controlled. For instance, some medications are 


over-the-counter (OTC) drugs. These drugs may be ordered on 


a blue prescription form which can be filled immediately upon 
receiving service at the front window. Other prescription 
forms allow for either a single prescription drug or multiple 
drug items to be ordered. 

In most cases, patients are served ona first-come-first- 
serve basis. However, military personnel in uniform are given 
front of the line privileges when seeking services at the 
outpatient pharmacy. If a medical emergency does occur the 
higher priority would be handled accordingly and without 
delay. 

Most medication orders filled by the outpatient pharmacy 
are considered non-emergencies. By design, other divisions of 
the pharmacy department (i.e., in-patient pharmacy or bulk 
pharmacy) are to provide the necessary services to handle the 
emergencies that occur day-to-day. 

Figure 1.1 shows the normal flow of a drug order through 
the outpatient pharmacy. There is redundancy in the system 
that requires prescription clarification at all Stages 
throughout the order process. 

Most drug orders are presented at the pharmacy service 
Window and a receipt is given to the patient. Receipt numbers 
are issued in numerical sequence. The pharmacy uses a call 
board numbering system to notify a patient when their pre- 
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kx Clarification is often obtained by calling the attend- 
ing physician; consulting another pharmacist; referring to 
a current drug manual; or by obtaining additional informa- 
tion from the patient. 


Figure 1.1: Flow Diagram of a Drug Order 
Through the Outpatient Pharmacy 


A patient may have access to the pharmacy system through 
two service lines. The first line is dedicated to prescrip- 
tion refills and the second line is only for new prescription 
orders. Some orders are received through facsimile directly 
from a ward where a patient has just been discharged. 

The outpatient pharmacy system 1s computerized and as 
drug orders pass from the service window, they then are 
entered into the pharmacy database by a computer operator. 
Orders that arrive at the service window or the computer 
terminal are at times unclear and additional inspection may be 
required. 

When medication orders have been entered into the 
pharmacy database the computer generates a label for each 
prescribed medication. The written prescription forms are 
then passed to the pharmacy technicians to be filled. 
Nevertheless, the computer operators are responsible for 
printing these labels and tend to batch or collect them. 
Medication orders are often filled from the written prescrip- 
tion rather than a computer generated label. Therefore, a 
technician may again have to clarify an issue that had already 
been clarified earlier. 

Medication orders are spread out on an assembly line to 
be filled. They are filled by either a pharmacy technician or 
a pharmacist. Normally a pharmacist only fills an order when 
the assembly line begins to backlog. 
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Every new prescription order is checked by two pharma- 
cists before leaving the pharmacy. Peeper whl reorder s1s--0n 1 y 
checked by one pharmacist. 

The batching of labels sometimes causes delays. | Same-bel 
order that has been filled directly from the prescription is 
later considered invalid, the processing time expended on 
filling that order has been wasted. When the system is able 
to operate without backlog, the written prescription 1s 
accompanied with a label to the assembly line for processing 
and there is less chance of making errors. 

The total amount of service time required to fill an 
Order may vary. For instance, some orders require routine 
drugs that are frequently ordered, counted and pre-packed 
ahead of time. Other orders require medications which must be 
drawn from stock and counted at the time the order is being 
filled. Some customers may have fewer prescriptions than 
others and require less service time. 

Narcotics and other types of controlled substances are 
often delayed for control purposes. Narcotic orders are 
separated from a customer's regular order and consolidated 
later on when the order has been completed. 

Many of the routine drugs that are not pre-packed are 
placed in baker cell machines and counting is done automati- 
cally. These baker cells are conveniently located and are in 
loser proximity Lo the £11 ling station. 
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Inspection of an order requires that the drug is checked 
against the written prescription form; that the label indi- 
cates the proper contents of the prescription bottle; that the 
manufacturing company's code number matches the code number 
for the particular drug that was ordered; that this code 
number appears on the prescription label; and that the 
medication is being given to the right patient. Afterwards, 
two pharmacists must record their initials on each prescrip- 
tion to indicate that this inspection was properly conducted. 

All drug orders can then be consolidated and transferred 
to the pick-up area. Consolidation is accomplished by the 
markings that are put on the receipt when the customer first 
turned in his/her drug order. An identical receipt number 
which matches the number given to the customer follows the 
drug order throughout the filling process. Pharmacy employees 
can easily determine by these markings if any prescription 
from a customer's order is missing. 

Clarification of a drug or drug order is often obtained 
by calling the prescribing physician; by contacting a station 
nurse on the ward where a patient had previously been under 
medical care; by consulting a professional drug manual; or 
through questioning the patient concerning the legitimacy of 
an order or other health related concerns regarding a pre- 


scribed medication. 


E6, 


Some of the general problems related to filling a 


medication order are listed below: 


° An illegible or unclear written prescrip- 
Eason. 

° An unsigned prescription by a qualified 
medical officer or other authorized indi- 
vidual. 

° The medication was prescribed earlier and 


a rauplicatiwon ob the Order exists. 

' A patient attempts to refill a prescribed 
medication prior to the time an order can 
be reasonably refilled without raising 
concerns of potential drug abuse. 

° A suitable substitute is on hand; never- 
theless, authorization to use the substi- 
tute must be obtained. 


. A patient expresses legitimate concerns 
toward taking a specific medication. 


° Required information on the back of a 
prescription is incomplete and pertinent 
information must be obtained before an 
order can be filled. 

The flow of drug orders through the outpatient pharmacy 
is often disrupted. In a separate observational study, 
computer operators were often distracted by telephone calls 
and various questions concerning the clarification of an 
order. These operators were also scheduled to break for lunch 
at peak operating times without being properly relieved. 
Training of a new computer operator is sometimes done at peak 


hours of operation. 
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The service and pick-up windows are usually staffed by 
volunteers of the American Red Cross. When a patient's drug 
Order is ready, the volunteer matches the customer's receipt 
number with the receipt that is on the customer's drug order. 
These individuals are extremely important to the overall 
function of the outpatient pharmacy due to budgetary con- 
straints that are placed on the hiring of skilled and semi- 
skilled workers. 

Most workers in the outpatient pharmacy are GS scale 
government employees. They range from non-skilled labor to 
the highly skilled professional pharmacist. Through the 
efforts of government contracting additional professional hire 
1s made available to the pharmacy department. 

The military officers assigned to the pharmacy, range 
between O-3 through O-6. They are normally fully trained and 
licensed pharmacists. The military pharmacy technicians are 
semi-skilled enlisted personnel who range between the ranks of 
E> 3 )bhrouciiesl — oF 

Military enlisted personnel are required to stand 
additional military duties. However, this duty is not related 
to their job in the pharmacy. This policy is in contUuascupee 
the outpatient pharmacy's limited hours of operation. Mostly 
due to the lack of available staff personnel, the pharmacy is 
unable to provide the necessary support to extend their 
existing hours of operation. 
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Personnel are assigned to other divisions within the 
pharmacy department. The inpatient pharmacy provides all drug 
orders including IV medications for all in-patients during 
their medical stay at Fort Ord's Army Community Hospital. In 
addition, the inpatient pharmacy provides services to the 
emergency room during weekends when the outpatient pharmacy is 
closed. 

The bulk pharmacy is the hospital's ready supply store. 
A ward or other service department of the hospital can pick up 
large quantities of an item at the bulk pharmacy rather than 
ordering a smaller quantity through one of the other pharma- 
cies. A small pharmacy operated by the emergency room is kept 
well stocked by bulk pharmacy personnel. 

The outpatient pharmacy's operating strategy is designed 
to ensure the delivery of all medication orders with the least 
possible delay and that all medications prescribed by proper 
authority are supplied at a zero error rate. The system 
described in this chapter is the process Fort Ord's Army 
Community Hospital uses to obtain these goals in dispensing 


medications to the medical beneficiaries in their region. 
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II. WORKFLOW ANALYSIS OF THE OUTPATIENT PHARMACY 


A two hour study was conducted at Silas B. Hays Army 
Community Hospital's outpatient pharmacy for the purpose of 
collecting data concerning the processing time it takes to 
fillwa medication ordem This study began at exactly 9:30 
a.m., recording each patient's arrival time and continued 
until 11:30 a.m. Only prescription orders for arrivals dua 
this two hour period were tracked throughout the entire drug 


order “filling process. 


A. QUEUEING ANALYSIS 

At arrival each patient was asked to participate in this 
study. The time they arrived was recorded in the upper left 
hand corner of each prescription. A queue number was assigned 
to each prescription form and the number of prescriptions that 
were on an individual script was counted. A patient number 
was also assigned for accounting purposes. 

Example: Patient #26 presented two prescription 

forms to be filled. The time the patient arrived 

was recorded and the prescriptions were given queue 

#32 and queue #33. There were four prescribed 

medications on queue script #32 and two prescribed 

medications on queue script #33. 

As each patient was served at the front window, the time 


was machine stamped on the back of each prescription form. 


The receipt number was highlighted in yellow in order to 
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differentiate the prescriptions in the study from all the 
rest. 

A timekeeper stationed next to the computer operator 
documented the exact time that a prescription order was 
entered into the pharmacy database. This time was recorded 
directly under the machine stamped time that was collected at 
the front window. A drug order at this point was ready to be 
matched with a label that was to be generated by the computer. 
The label and the written prescription were then transferred 
to the pharmacy assembly line to be filled. 

Another timekeeper was stationed at the end of the 
assembly line to record the time a prescription order was 
completed. This time was recorded only after all prescrip- 
tions were inspected by two pharmacists and the patient's 
entire order had been consolidated. 

An American Red Cross volunteer was stationed at the pick 
up window to record the time a patient picked up his/her 
MPEescription order . 

All prescriptions that were part of this study were 
collected and recorded into one record book. There was a 
eOtal number of 186 prescription forms presented to the 
pharmacy service window. There were 290 prescribed medica- 
merons*tor 139 customers. 

A queueing observer noted that two customers reneged 
after entering the service line and four customers balked 
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before actually enteringmthe line. During this study wome 
worker was assigned to the service window; two computer 
Operators were entering information into the pharmacy data- 
base; two pharmacy technicians were filling orders; three 
pharmacists were filling prescriptions and checking for 
accuracy; and a volunteer was assigned to the pick-up window. 

Thirty-one customers had over-the-counter prescriptions 
that could be filled at the service window immediately. 
Thirteen of these customers had other prescriptions and still 
had to wait for the rest of their order to be completed. 

The volunteer at the pick-up window failed to record 
times for 33 customers. Nevertheless, of those that were 
recorded 25 customers had waited until the next day to get 
thelr prescriptions. Eight customers picked their medication 
Up atter 933350" rp an Overall, 39% of the workload was not 
picked up by the pharmacy's customers until several hours 
after the work had been processed. 

When the last prescription order in the queueing study 
was completed, the cumulative procesSing times at the various 


work stations were as follows: 


Customer Service Window: 128 minutes 
Computer Terminal Station: 184 minutes 
Prescription Assembly 

Production bane: 174 minutes 


The study included arrivals during a period of twe house 


(exactly 120 minutes) anda total of 139 customers participat- 
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ed. Therefore, the effective customer arrival rate yp is 
139/120 which calculates to be 1.158 customers per minute. 

TABLE I takes a closer look at the workflow of the 
outpatient pharmacy. Beginning with queue script #147 and 
ending with queue script #169, the service times for 15 
customers are compared ona parallel basis as their orders are 
being processed. (See Appendix A.) 

A customer may have more than one medication prescribed 
for them and may present more than one prescription form at 
the service window. Nevertheless, the sequence of events 
leading to the completion of a number of customer orders can 
be simultaneously followed and evaluated. 

In an ll minute span 15 customers had arrived at the 
outpatient pharmacy. They were served at the front window in 
a matter of 9 minutes. It took two computer operators 43 
minutes to enter the necessary information into the pharmacy 
database and 23 minutes to fill the orders. The total 
processing time for these 15 customers was 86 minutes. 

Over 50% of all the processing time was spent at the 
computer terminals. Arrival time to service time at the front 
window averaged 9.43 minutes. The time a patient's order 


traveled from the service window until it was entered into the 


pharmacy database averaged 44.35 minutes. The time between 
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TABLE I 
SAMPLE WORKFLOW ON A PARALLEL BASIS 


ARRIVAL NOOK COMPUTER 
Customer tome: 1 ustomer 


Us 


3,4 


tacpal Syliaake 
9 
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the order to be entered into the database and the time taken 
to complete the customer's order averaged 27.81 minutes. (See 


TABLE. 11.) 


TABLE II - STATION-TO-STATION SERVICE TIME 


A B C D E F 
ah UO Bras. 5055 cy 2 fice 
2 10 ou: 3.6 al T] 
x 8 a3 39 ) 80 
x 4 G 34 So 6 78 
5 nes, 38 23 7 82.5 
6 8 42 30 3 80 
x 7 ame) 42 22 a 81 
8 41 SZ 2 82 
a, ua AOx3 24.7 3 82 
10 9 4 28 Pa Sa 
dea 10 iS Ou 2 83 
a2 10 a2 19 2 Si 
iS s 50 Zi il 83 
x 14 oreo >6 20 3 84.5 
io 8 64 re 5 89 


* Orders picked up after 3:30 p.m. or the next day. 
(A) Customer number; (B) Queueing line to arrival at service 
window time; (C) service window time to computer entry time; 
(D) Computer entry time to fill time; (E) Number of prescrip- 
tions per customer; (F) Total processing time per customer. 
The fifteen customers in this sample each had an average 
number of 2.73 prescriptions. The total processing time for 
each customer ranged between 77-89 minutes, averaging 81.5 


minutes per customer. Note that five of these customers 


picked up their order after 3:30 p.m. or on the following day. 
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The 15 customer orders began building up in front of the 
computer terminals. The result was a creation of unfilled 
orders. This inventory of unfilled orders then carried into 
the next step of the process, resulting in idle time or lost 
time to personnel who were filling prescriptions orders. [16] 

TABLES I and II illustrate how close inventory is linked 
to the throughput of filling medication orders. In order for 
the pharmacy to increase throughput, the inventory of unfilled 
orders at the computer terminals must be reduced. 

The information obtained during the two hour queueing 
study in February, 1991, has been compiled and recorded in 
Appendix A. The information was sorted using Minitab on the 
mainframe computer at the Naval Postgraduate School, Monterey, 


California. 


B. THE BOTTLENECK 

In a separate study of the suspected bottleneck station 
(i.e., computer operations), two operators were timed sepa- 
rately. While timing operator #1, the pharmacy department was 
running the prior week reports. Computer response time was 
very slow. 

Near the end of recording the service times for operator 
#1, action was taken by pharmacy personnel to stop the 
printing of those reports. Normal computer response time was 
restored for the remainder of the time recorded study. 
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During the study the computer operators were interrupted 
anumber of times. These interruptions included in-coming and 
out-going telephone calls; an operator being away from the 
work station while resolving or clarifying a problem with an 
order; and answering a number of questions that forced them to 
stop making entries into the computer database. 

TABLE III shows the service times for the two computer 
operators and the quantitative findings of the study. 

TABLE III 
COMPUTER OPERATORS' SERVICE TIMES 


Service time while reports were running. 


Operator #1: 


Hot Customers: 40 

# of Rx's: 74 

Total Time: 90.18 minutes 
Service time: 1.22 minutes/Rx 


2.25 minutes/customer 
Service time under normal operating conditions: 


Operator iE 


# of Customers: 14 

f of ke Ss: 24 

Total Time: 13.65 minutes 
Service Time: .57 minutes/Rx 


.98 minutes/customer 


Operator #2: 


tor @Cils Comers : 8 4 

# of Rx's: 129 

Total Time: 100.62 minutes 
Service Time: .78 minutes/Rx 


1.20 minutes/customer 


Total Disruption Time: 


# of Phone Calls: 44 
# of Other Disruptions: 12 
TOtal Dist uUpt Lone. ime. 20.42 Minutes 
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Operator #1 served 54 customers in 104 minutes, while 
operator #2 serviced 84 customers in 100.62 minutes. Averag- 
ing everyone over the total time for both operators 
(138/204.45) the service rate, (uw) for each operator, is 
estimated to be .675 customers/minute. 

Noting that pharmacy personnel had taken special action 
to increase computer response time the overall service rate 
was increased by 40%. For the purpose of this study total 
computer time was averaged regardless of the activities that 
were taking place in the pharmacy. 

If all customer prescriptions including over-the-counter 
medications are processed immediately, the arrival rate that 
was previously calculated would remain unchanged. But since 
18 of the 31 customers were not required to wait (were service 
at the front window), the effective arrival rate at the 
bottleneck station could be effectively reduced. A concept 
Similar to the express line at the grocery store could be 
easily established. By using a simple heuristic, the outpa- 
tient pharmacy could discriminate toward wasting computer 
service time on prescription orders for customers that are not 
walting or have already been served. 

The decrease in the effective arrival rate after estab- 
lishing such a policy would significantly reduce the level of 
inventory of unfilled prescriptions building up in front of 
the computer terminal station. At the present time, however, 
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the outpatient pharmacy chooses to include over-the-counter 
prescriptions immediately with the existing inventory. 

In the workflow analysis of the pharmacy's drug order 
filling process, Similarities between the typical manufactur- 


ing process are very noticeable (see Figure 2.1). 


Raw Material ---> Work-in-Process ---> Finished Goods 


Figure 2.1 
Typical Structure Of A Manufacturing Process 


In essence, the receipt of a customer's order at the 
pharmacy service window 1s the same as receiving raw material 
because each prescription must be properly processed. This 
involves numerous activities such as the entering of informa- 
tion into the computer database; assembly and sub-assembly of 
the drug order using stock and other raw materials carried by 
the pharmacy; and inspection of the final product before 
dispensing the medication to the customer. 

The outpatient pharmacy serves a demanding market, 
requiring that all medication orders be delivered in a 
reasonable period of time and at a zero error rate. Uncer- 
tainty of demand is reflected by the needs of each customer 
and the resources that are required in order to complete a 
customer's order. Therefore, the pharmacy's response to 
patient demands must be directly proportional to the number of 
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prescriptions in process. By effectively reducing the amount 
of work-in-process, the level of customer satisfaction can be 


increased. 
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III. DETERMINATION OF SOURCE DEFECTS AND 
THEIR RELATIONSHIP WITH INSPECTION ERRORS 


Given the elaborate system of checks and balances of the 
drug order filling process at Fort Ord's outpatient pharmacy, 
errors are still reported. Some <oOlLW the errors  theat. sei!) 
occur are: giving a patient the wrong medication; placing the 
wrong medication ina baker cell; computer processing errors; 
and inadvertent errors by the first or second inspector, or by 
a pharmacy technician who may have filled an order. [Ref. 5] 

Other types of errors may include: inventory errors, 
like when a specific medication is not in stock and a pre- 
scribed medication cannot be filled; or surprise errors, when 
something unexpectedly occurs in the pharmacy that may require 
maintenance and/or repair. There can also be errors surround- 
ing the consolidation of a medication order; the forgetfulness 
on the part of a pharmacy employee; misinformation or errors 
due to lack of written standards; errors due to misunderstand- 
ing between pharmacy and medical staff personnel; and errors 
caused by negligence or employee sabotage. [Ref. 6] 

be S NOt “falt' toe ~say (that. all errors, are (caused voy 
people. Nevertheless, most of the errors listed above are due 
to the kind of mistakes that individuals make all the time. 
Volunteers can make mistakes because of lack of experience or 


education. These are referred to as amateur errors. They may 
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not understand something that a skilled or semi-skilled worker 
knows or has acquired through special training. Their mistake 
1s not committed purposefully, rather they just don't fully 
understand the procedure. 

Some errors are due to negligence. Two inspectors who 
are equally responsible for the inspection of a product may 
choose to ignore certain rules under some circumstances. 
Thinking that the other inspector will identify a potential 
error in a medication order, the second inspector may only 
quickly scan a product Lor jobvious errors - 

Lack of standards create potential errors. We may leave 
too much discretion to workers who are not fully trained to 
perform certain duties expected of them. Surprise errors are 
always very difficult to deal with. Unexpectedly a computer 
may malfunction or a baker cell may become inoperable. It is 
important to build-in the necessary safeguards in order to 
keep surprise errors to a minimum. Employees can become 
overwhelmed with their duties and responsibilities. Proper 
safeguards must be in place to prevent an individual from 
sabotaging or intentionally committing gross errors. 

Mistakes like those listed above can lead to a patient 
receiving the wrong medication. Improperly filling a medica- 
tion order could cause bodily harm or even death. The goal is 
to deliver all medication orders with the least possible delay 
and to supply those medications at a zero error rate. The 
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question is, "Can such a goal really be achieved? And if so, 
HOW?" 

Special studies into such matters have shown that "with 
prolonged inspection periods it is commonly observed that 
fault detection deteriorates as a function of time." The rate 
of deterioration reportedly drops very rapidly, in some 
instances as much as 40% in as little as 30 minutes. [Ref. 7] 

Experts suggest that a random or independent glimpse 
search method often becomes the case. An inspector may view 
aneeem~ very quickly to Eirst determine if a fault exists. lf 
a fault does exist, then that inspector will fixate his search 
more carefully. When he is able to confirm that an item is in 
error, he then rejects the item. In the case where a pharma- 
Cist discovers an error, work becomes disrupted until the 
problem is resolved. [Ref. 8] 

Tf the inspector does not see a fault in the initial 
search, the item will be viewed more carefully if time 
permits. Otherwise, the inspector will only look at the fault 
areas that are considered most important or more likely to be 
found in error. The inspector who is under great pressure to 
decrease overall service time is more likely to find an item 
acceptable right after the initial search. 

When time permits a pharmacist will look closer to 
determine if a drug order is acceptable. When two pharmacists 
are involved in the same inspection, the chances increase that 
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an order will be found acceptable when in fact the order is 
defective. This becomes true because two people cannot be 
held accountable for the same inspection. 

In the case of inspecting medication orders for accuracy, 
there is a high probability that one or more of the inspection 
criteria listed in Chapter I may be overlooked. Drury and 
Fox, experts in the field of human reliability and quality 
control, suggest, "that scanning may incorporate biases away 
from the theoretically optimal search and may be the cause of 
Surprising irregularities in the level of efficiency which 
appear from time to time." [Ref. 9] 

It can be argued that by employing an additional inspec- 
tor such an action in itself, can cause an increase in errors. 
Furthermore, such an argument goes on to say that maybe there 
can actually be a decrease in the number of errors when there 
is less inspectors, or when inspection becomes the responsi- 
babity ©fVone 1ndiyvaduaie 

Inspection time is included in the total processing time 
that pharmacy personnel take to complete an order. The 
argument suggests that the additional time of the second 
inspector could be used more judiciously. In the case of 
Silas B. Hays Army Community Hospital, the outpatient pharmacy 
could use the second inspector more judiciously by employing 


his expertise in closer proximity to the computer terminals. 
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By positioning him there, the computer operators can be 
relieved of all problem solving issues. 

The California Pharmacy Law, issued by the California 
State Board of Pharmacy, 1989, states that "a non-licensed 
person may type a prescription label but the responsibility 
mor tne accuracy Of the prescription lies with the pharmacist 
Mnovwlnitrals the prescription document. Further defined in 
section 4036.1 in the Business and Professions code, "there 
shall be no more than one non-licensed person for each 
pharmacist on duty in the pharmacy.” [Ref. 10] In discussion 
with a pharmacy consultant in Monterey, California, studies 
have shown that the 1-1 ratio of non-licensed individuals and 
licensed pharmacists is adequate to maintain a Satisfactory 
error rate. [Ref. 11] 

For all practical purposes the second inspector should 
act as the floor Supervisor. This person can be the problem- 
solver, the troubleshooter, the individual that keeps a defect 
from becoming a potential error. This supervisor can act as 
the pharmacy's expediter, ensuring that all efforts are made 
to alleviate any bottleneck in the overall process of dispens- 


ing medications. 


29 


IV. IMPROVEMENT STRATEGIES 


Before implementation of any improvement there should be 
an examination of three measurements: 

Throughput - the rate at which the system generates 
customer satisfaction; the delivery of prescribed drug 
orders to it's patients in a timely and error free 
manner. 

Inventory - the prescription orders and raw materials 
(i.e., drugs, labels, and other materials supplies) in 
process which the system intends to convert into satis- 
fied customers. 


Operating Expenses - the total cost the system spends in 
turning inventory into. cthrougmpuc ws || Remnetece 


The measurements listed above should be consistent with 
the goals of the organization. These goals are now expressed 
In quantitative terms that can be fully measured and monitored 
on a continual basis. 

The outpatient pharmacy manager can use the quantitative 
findings in this chapter and other chapters in deciding the 
necessary ongoing improvements to achieve the goals of the 
pharmacy. 

In the true sense of manufacturing, a higher throughput 
rate equates to a higher return on invested dollars. The 
financial environment in the public sector, much like private 
industry, are forced to strive to achieve a greater fiscal 


responsibility. 


30 


Im ca “Service organization Jike= Fort Ord s outpatient 
pharmacy, higher return on investment equates to better 
customer satisfaction. Operating expenses (1l.e., interest 
cost, material handling costs, obsolescence, storage and 
Space) can be reduced by keeping inventories low. Another 
goal for getting a better return on invested dollars and 
achieving greater customer satisfaction 1S Saving the custo- 
mer's time (a cost to society). 

The pharmacy can keep operating expenses down by pre- 
venting current assets from being underutilized or wasted. 
This can be accomplished through the implementation of 
continuous process improvements. 

Throughput, inventory and operating expenses are the 
three bottom line financial measurements that can be used to 
evaluate whether the strategies of an organization are moving 
MimeMem right Ci kect1oOm: The outpatient pharmacy should 
consider improvement strategies in which process efficiency 
can be adequately measured. The rules of Sequencing are well 
known in the field of production operations and can reasonably 
measure the benefits of one method of order sequencing over 


the next. 


A. PROCESS SEQUENCING 
Patients arrive to the outpatient pharmacy at random and 
independently of one another. As they approach the front 
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Window for service, they are served on a first come first 
serve (FCFS) basis. This simply means that their orders are 
being processed in the sequence in which they arrive. 
Another possible order of sequence in which the outpa- 
tient pharmacy can process a customer's order is known as 
“shortest processing time" (SPT). That is, medication orders 
turned in are processed at the follow-on work stations by 
determining which order has the "shortest processing time." 
"The shortest processing time is always superior in terms 


of minimizing flow time and hence, in terms of minimizing 
the average number of jobs at the work center and 
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cOMipietion time. []Re2{ 2a. 

The major disadvantage of SPT is that the processing time 
of a customer's order may not be obvious to the clerk @iuaame 
front window or the operator at the computer station A 
customer's order may get passed on to a follow-on work station 
as an SPT job when it could actually be very labor intense. 

FCFS is not usually the most effective in that a job 
requiring a long processing time. tends to delay other jobs in 
the system. The shortest processing time method tends to make 
long jobs wait beyond a reasonable period of time before being 
processes. Therefore, modifications to» SPT must be incommee 
rated into the process in order to avoid these shortial lsu 
floor supervisor must determine that if an order waits for a 
Given period of time, that a job would be processed automati- 


cally so it could be passed on to the next work station. | Tig 
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PomaeTrerreaneesicwan er Uncatea SPT rite. iret. 14. This is ca 
duplication of reference 13 above only different page number, 
mo 644. | 

In Chapter II the bottleneck station suffers from high 
in-process inventory levels. Since SPT results in lower 
average time to complete a job, there should be less pre- 
scriptions in-process and the pharmacy can satisfy a greater 
number of patients. 

BUuguremou 2S a -jescription: (of .a— meael pharmacy s 
processing time that later will show how the SPT procedure can 
De suUperlor to a FCFS process. 

In the "model" pharmacy example, a 30 minute rule will 
assume that a patient is not satisfied unless waiting time is 


30 minutes or less. 


Work Description Processing Time 
Over-The-Counter Medication l minute 
Pre-Packed Medication 2 minutes 
Medication available ina baker cel]! 3 minutes 
Hand counted prescription item 4 minutes 


Figure 4.1 
The “Model™ Pharmacy 


Figure 4-2a depicts the number of prescriptions a 
customer turns in for processing, the processing time for each 


patient's order, the cumulative processing time and the 
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customer waiting time for 14 patients in a FCFS process. 
Figure 4-2b are comparative values for SPT. 

The comparison between FCFS and SPT below assumes 
processing times in an aggregate sense rather than processing 
a batcheoiscustomer erders at lae2, Sy n= number of work 
stations. 

The FCFS process was able to fill 6 customer orders 
within the established 30 minute rule. Using SPT, 3 customer 
orders can be filled. SPT meets the objective of maximizing 
production and satisfying a greater number of customers. SPT 
results in lower completion times and the outpatients phar- 
macy's level of work-in-progress can be reduced. A lower 
number of jobs at the computer station means more work at the 
fis ting staeion. 

Throughput will increase to a level where the filling 
station has the capacity to produce customer orders. As long 
as the filling station does not become a bottleneck there will 
be less congestion at the work centers. Idle time at the 
filling station can be minimized by using an SPT system. 

The level of customer satisfaction under a SPT sequence 
system is greater than the level of satisfaction under a FCFS 
system. In the "model" pharmacy under FCFS, there was 42.8% 
customer satisfaction. Under SPT there was a 64.3% level of 


customer satisfaction. 
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a. FCFEFS 


CiusGome np ol 2). 3 eae oe” 6.) 2 8 9 Oe etd 2 3 a 


A ee ee SS a ee ee: il 2 2 iz e) 
B Pee ee es te ae Oe ee ee 
@ Sig uh ee eee Pe Oe 9 4 5 7 3 9 
D Bp 8 oo 2 4 5S 8 63 0S os 82 
E OGD kao I eee? Se a Oe CO nO Ou Ome oS 

Da~ SET 

Sustomernr 4.16 12.0 13.5. 10.3. il 6. 1? 2 aA Bg 
A ES ee a a ly (ee: 2S cee eee: 
B 1 oh eS: 4 5 G6 OS = Ae ZO Sao 
CG a eae Sue 4 5 Sau ad 9 See Sl aay 
D SL: a ea 6 es ce ee ee oO gees 
E O 2 4 7 oO Slee iS 2269 6 ie OL Oe 

A - # Customer Prescriptions 

eee otal Ff Prescriptions 

C= Processing Time 

D - Total Processing Time 

E - Customer Waiting Time 


Figure 4.2 
Comparative Sequencing 

Nevertheless, note that both FCFS and SPT processes the 
Same number of customers in the same amount of time. Beth 
systems fill 14 customer orders are 82 minutes. SPT tends to 
make the customers with the longest processing time wait 
longer. 

Therefore, customer orders with long processing times 
must be managed very carefully in an SPT "truncated" system. 
An order that spends too much time in a queue must be pushed 
at some point into the system and expedited. Alternatively, 


these customers should be advised to return at a later time. 
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Special cases may also merit inclusion of a lons Jcpmemenon 
SPT sequence. This leads us to consider a program to manage 


delay in filling customer sonacrs: 


Be DELAYED PRESCRIPTION PROGRAM 

In a delayed prescription program the customer would be 
required to communicate to pharmacy personnel what time they 
intend to pick=up their prescrip t von onder. In some cases, 
the pharmacy would have to notify customers with large orders 
of the expected delay in filling their orders. 

The process of a customer's order can then be accom- 
plashedWa@eccording to the timer teis vaoue. In the case of 
customer orders with long processing times unden an 9SoP7 
system, the 30 minute rule designed to measure customer 
satisfaction would no longer be imposed. 

Should there be a floor supervisor (as proposed in 
Chapter III), customer orders under a delayed program can be 
better managed. The supervisor could ensure that orders with 
long processing times are ready when the customer returns to 
Dick-=up thelr urescraperonc- 

A delayed prescription program addresses the time an 
order becomes due and can minimize lateness. The supervisor 
must ensure that the orders with long processing times do not 


wait too long. The longer an order waits increases the level 
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of prescriptions in-process and may cause congestion at work 
Centers. 

A large number of patients already choose to delay 
Picking wuptheir prescriptions. The data collected indicates 
that 39% of the customers elected to come back several hours 
after their orders have been processed. Twenty-five of those 
customers wait until the next day before picking up their 
order. 

Suppose that in our "model" pharmacy a customer with 
mensree “Or more prescriptions, elected or was -notified by 
pharmacy personne! that their order would be delayed one hour. 
This means that customers could not expect to pick-up their 
order any sooner. Pats would allows the pharmacy to.07? ti 
orders for customers that are waiting in the lobby. The 
processing time for these customers would decrease signifi- 
cantly. Throughput measurements would increase remarkably. 

When patients in the delay program return to the pharmacy 
and find their medication order ready (without further delay), 
the customer will be satisfied. It theLe Grader 1S5>net- reacy 
and there 1S an additional waiting time, they will be more 
inclined to formally complain about the service provided by 


the outpatient pharmacy. 
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Orr ELIMINATION OF DOUBLESINSPECTION 

Inspection time 1s added to the total processing time. 
Elimination of a second inspector would reduce the timema 
takes to produce customer orders. In Chapter III, experts in 
the field of human reliability and quality control Suggest 
that the scanning of a prescription order looking for errors 
may incorporate biases away from the optimality of the search 
and cause irregularities in efficiencies. Furthermore, 
experts in the field of production operations state that 
"inspection is optimal when the sum of the costs of inspection 
and of passing defectives is minimized." [Ref. 15] 

The higher proportion of human involvement does neces- 
Sitate more inspection. For example, machine automation tends 
to be more reliable. Nevertheless, rather than having two 
inspectors examine the same item far down the production line, 
one inspector could be made to stop costly errors before they 
get passed on. In other words, it is better to avoid wasting 
expensive labor and machine time at the bottleneck on what 15s 
already defective. The second inspector could be better 
utilized if placed in closer proximity to the computer 
terminals. He could then be made more responsible for solving 
problems and troubleshooting them before passing them to a 
costly operation. 

In this case, the inspector means more to the drug 
filling operation then aust inspects noe presc. 1 lel ons. This 
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PmOrvteva ) 1S sacerauiy —taclJlitatineg operations that «can 
increase the productivity of the outpatient pharmacy. LASS 


person in essence functions as the floor supervisor. 


1B THESE LOOR <SUPERYV [SOR 

The supervisor's position emerges as the job of a quality 
manager. The difference in duties are mandated by the 
strategic goals of the pharmacy department. This job should 
be more oriented to the business aspects rather than to the 
eceual. tpllanc of prescription orders. 


DME weSUDeErVicor Ss ~duties and» responsibilities would 
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include concentrating managerial efforts on he system 
bottleneck: 


° To insure two computer operator technicians are on 
station at all times. 


° Tae the compute: operators are not handling incor- 
BMC sOe OU Colne -teleskhone:) calla. {Ul aige Fe can ame Os geo ag =e 
SVOnSt 1 uty 2s designated «to non-Soteleneck work 
ers. 

. Biew GOmouces ONeErators Process Cus omer orders Dy 


the "shortest processing times" and that all cus- 
tomers 1m Stine -delaved prescription  Sprocram cao mot 
Wate Oo onc tO have thelr preseri>tion wreocessed. 


. That over-the-counter prescriptions are processed 
Du NOt “ln -Eront of. customers. thatvare warleing in 
ier 

° Ensure pharmacy administrative reports are not 
executed during normal operating hours of the 
pharmacy. 


Other supervisory duties and responsibilities would 


inc bude: 

° Handling problems and troubleshooting them peso aeee 
passing them on to the next werk stoarwon- This 
would include problems at the service window, 
computer station and on the production line. 

. Ensure that pharmacy technicians fill prescriptions 
by a computer generated label only. This is ao 
avoid having the technician reclarify somethings 
that had already been resolved or misread a pre- 
Seri Viton. It also makes the technician's job 
easier. 

. Monitor the delayed prescription program and ini- 
tiate any action that results in elimination of 
additional inspection. 

le EXTENSION OF OPERATING HOURS AND SERVICES 


The pharmacy department 1s presently unable to extend 
their hours of operations (Chapter I) mostly due to the lack 
of available staff personne!. Military enlisted personne! are 
required to stand additional duty, however, this duty sites 
pharmacy related. They stand a Charge of Quarters (CQ) watch 
and the more senior enlisted stand an Non-Commissioned 
Officer seqcucr. 

The frequency of this duty varies depending on the rank 
of an individual. They stand their extra military duty about 
once every 4-6 weeks. A more judicious system would be to 


have these individuals stand their military duties in the 


pharmacy. 
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Polwveves thatsatrtec. the hiring of <additional labor are 
often beyond the contro! of operating managers. Additiona! 
hire of GS employees would alleviate the dependance the 
pharmacy has on the volunteer workforce and allow them to 
Provide extended hours or additionel services. 

Some technological and conventional innovations can be 
helpful should the pharmacy be unable to hire additiona! 
workers: 

* Voice mail telephone refil! program (VMS). 

* Interactive Voice Response system (IVR). 

* Recesicn. of floor layout for pharmacy operations. 

« Implementation of a Total Quality Management program. 

Voteemmcl: Connunvteations aS" finding ats. Wey an Gieny 
Puswness Oldanizgations including -public agencies. A call 
processing system can deliver acaller's message verbatim into 
voice mailboxes. The system has what is known es an automated 
attendant. The caller can use a touchtone telephone to cal! 
Phones Drescristaon refill order. ~The system is PC (nersonal 
computer) based and with the proper hard drive and customized 
software can be very cheaply connected to existing telephone 
Manes. 

VMS is relatively inexpensive to purchase or lease. Most 
companies that sell the system will train staff personnel on 


how to operate the equipment. The cost for a 2, 4 or 8 port 


system 1s approximately $8,000, $17,000 and $31,000, respec- 


tively. The number of lines an organization needs to operate 
VMS determines the number of ports they must buy. [Ref. 16! 

Another system known as Interactive Voice Response can be 
connected directly to an existing database. The advantage in 
uSing IVR is that action is taken by the scfitware mera 
messages do not require additional handling. Cal! processing 
systems like VMS and IVR can free present pharmacy personnel 
and allow extended services to be offered. 

In regard to the redesign of the pharmacy layout general 
recommendations are included in Chapter V of this thesis. 
Chapter VI is the guide for implementing improvements using a 


TOM approach. 
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V. MATERIAL HANDLING AND LAYOUT DESIGN OF THE PHARMACY 


The veutdbatient pharmacy iS a Miniature factory that in 
essence has its own receiving department, production line and 
shipping area. In order to facilitate the flow of materials 
Pieanairercie. WOLD lace. (bt 15S “Necessary =<to. Understand “the 
relationship between the storage of material items and the 


pattern in which these items flow. 


A. DESIGN LAYOUT ALTERNATIVES 

Most production systems are arranged in either (1) a 
PieocescmeeOrmal (2) as Droduct ormet or 3) combination of 
the two. Bn eftie: ene Ptaciiaty layeut structure means more 
time can be spent assembling and producing medication orders 
rather than moving the product line between stations. 
Production must always remain flexible. The production !ine 
must be able to properly adjust to changes in volume and 
workload. [Ref. 17] 

Layout invelves the placement of the departmental 
components of the pharmacy. They include the interdepartmen- 
tal work stations, the baker cell machines that count pills 
Bvetomacicel ly, and location and eterace of the sharmacy"s bull 
and on-hand stock requirements. The outpatient pharmacy is 2 


combination of the two formats described below. 


Preduct Laycut. A layour which isedesitGnec So compemeras 
of the pharmacy are arranged in a progressive order by 
which a medication order can be filled. 

Precess™ bayou: A Veyout “whi crmece core. of ee 

pharmacy are grouped according to the function they 

perform without regard to the medication or any ™apeuen 
las a CiewG., 

There 1s a clear separation of functions in that one 
queueing line forms for prescription refills, and another line 
forms for new prescription orders. Similar progressive Steppe 
are performed by both of these functional components within 
the pharmacy. Personnel are assigned to one functional area, 
however, they often cross over to provide assistance to the 
Other functional area. Generally, the majority of resources 
are dedicated to the functional component that handles the new 
DreSCHI DU Pons. 

The pharmacy 1S Operatinevtwo Pprecuctlon ei Ines. Baker 
cells are located on both lines and supply support is a mutual 
advantage. There is a similarity in production and assembly 
of drug order preparation. Figure 5.1 shows the generale 
pattern of work through the two functional areas ingen 
pharmacy. 

The general characteristic of process design in the 
pharmacy is the presence of skilled labor. This is because of 
the need for highly specialized supervision for the large 


number of orders needing to be controlled or properly direct- 


ed. In product layout the labor force is often unskilled or 
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semi-skilled. Personnel are cross-trained to do two more jobs 
and supervisors must be widely diversified and familiar with 


the entire operation. [Refs. 18, 19] 
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Rx Pick-up 


RIGure- 5... 
Functional Flow Pattern 


E. STORAGE AND MATERIAL HANDLING 

Prequent!y, he approach. Gf. Selving a prebliem 2s -to 
purchase a new machine. Material handling is often over- 
meokwec, The fact 154 Material handline may account Lor un to 
Met 60s Of all prodvctive activity. [Rete 201 

Material handling is concerned with efficient ways of 
moving materia! items (motion), the time it takes to process 


them and the amount of material required to get the job done. 


45 


Space requirements to store material is another important 
aspect of material handling. 

All drug material items for the pharmacy are centrally 
located and in close proximity to themiwerk osilace- There 
exists smaller stock availability in the pharmacy itself. 
This stock is very close to or directly located atueuge 
production assembly line. The number of times that stock is 
handled emphasizes its importance. Having materials stored 
nearby to where a preScription is filled, is critical 1Imeenmeen 
to minimize the time it takes to fill a customer's order. 

It iS important to understand the relationship between 
the storage of materials and the pattern in which materials 
are to flow throuch the work place. The most effective flow 
pattern would be a straigqnt line. The more bends and turns in 
the flow pattern, the more important it is to proper! y joe 
the items that are doing to be handled. In just a shop oer 
the benefits of anew conveyor at the pharmacy's production 
assembly line station are quite evident. Excessive material 


handling is eliminated from the order filling process. 
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Vie =GU1DESFOR. IMPLEMENTING IMPROVEMENTS: A” TOM APPROACH 


In military hospitals decreased budgets and the need for 
better and more efficient methods have managers scrambling to 
find better ways of doing business. Total Quality Management 
(TOM) is one approach to become more effective in achieving a 
higher level of performance and to provide greater satisfac- 
tion to all medica! care beneficiaries ina region. Through 
Pine mractlee ana application of TOM, a service department like 
Fort Ord's outpatient pharmacy would be able to better meet 
the needs of the organization and the needs of every patient. 

TOM as described by the Federal Quality Institute, is a 
“strategic integrated management system for achieving customer 


atisfaction which involves all managers and employees, and 


6) 


uses quantitative methods to improve an organization's 
processes." [Ref. 21] 

TOM itself must therefore be a continuous process of 
improvement activities involving everyone in an organization. 
This applies to activities beyond production. By using the 
various technical, statistical and managerial techniques 
avallable, an organization can integrate all of its quality 
improvement efforts. 

In order to implement these improvements, the proper 
training of personnel is essential. Training must pine vde 
managers and other appropriate members throughout the organi- 
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zation. TQM 1S an involved process and cannot be learned in 
a short pertod sof times It must be put into practicemand 
utilized every day. 

But) TOMeas not ditisscn The objective is simply to 
analyze a process, think of a solution, and then imevemenc 
that solution. Nevertheless, TOM iS an on-going process and 
many organizations fail tomunderstande this The outpatient 
pharmacy must not only recognize what improvements can be 
made, but must create an environment of acceptance for making 
those changes. 

Change for the sake of making a change is called tamper- 
ing. The question should be asked, "Do we change something 


that does not meed chancing=: Every process has aw@imav@re: 


6) 


inherent varzrability and statistically may be “in-come2c ae 
But a process that is "in-control"™ does not always mean the 
process iS operating at an acceptable level. [Ref. 22] 

There 1s no set of procedures or standards that can be 
Geveloped by an organization who wishes to implement TOM. 
Nevertheless, certain elements of managerial leadership, 
employee involvement and strategic planning must be made 
apparent if a TOM program is to succeed. 

In the case of Silas B. Hays Army Community Hospi taljeei- 
outpatient pharmacy presents an excellent opportunity to 
create, "A Process for Making On-Going Improvements’ for 
Dispensing Medication: Using a TQM Approach." 
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Tieeon FOsSopn, » principles and “evolution of TOM “can be 


found In muMmerous articles and publications. A TOM workshops 
(of approximately 2 to 3 hours) could be developed. The 
National Contract Management Association, through their 


educational products division has developed an actual! workshop 
(concentrated on procurement training) for conducting a TOM 
seminar in the workplace. Additional materials for training 
ine TOM scan be obtained trom bookstores and/or libraries... The 
"Deming Library" is a series of videotapes on TOM with 
suggested readings that can facilitate discussion after 
viewing program materials. Workshops can easily be integrated 


Mt orcnmorGanization S am>plementation plan./{Rets. 23,,24,251 
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ee Av TOM IMPLEMENTATION PLAN 

Implementation 1S a phase in which an organization takes 
aet On, When management has a clear understanding of the 
Principles and practices of TOM, planning efforts can be 
approached systematically. [Ref. 26] 


if Phase I - Develop Managerial Understanding and 
Commitment for Total Quality Management 


Tne fact “shat TOM as an organizational effort. foxrcec 
management to rethink their approach concerning quality. In 
order to be effective, management must have a clear under- 


standing of the total quality management concept. They must 
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communicate their commitment to the overall process and 


educate employees of their role within the organization. 


Fis Phase II - Educate and Communicate the Employees of 
the Organization on the Philosophy and Principles 
of TOM 


Development of process improvements, changes and 
system alternatives, can be accomplished with increasing 
success. Nevertheless, efforts of making these improvements 
do not come without expending energy, time and organizational 
resources. In order to minimize managerial efforts and 
maximize organization benefits, employee education on the 
philosophy and principles of TOM@is essential. 


Bu Phase III - Development and Implementation of 
Improvement Strategies 


Development and implementation of improvement 
strategies should be accomp!ished with the help and guidance 
of top management. At Silas B. Hays Army Community Hospigae 
the pharmacy department, with the help and Guidance (Oc wRua. 
hospital's administration, can develop and implement the 


improvement strategies like those that can be found in Chapter 


Ly. 
4. Phase IV - Monitor and Maintenance of Improvement 
Process 
Maintenance is always an important factor if an 
organization 1s to ensure continuousmeuccesce. Improvements 


must be continuously monitored and the processes themselves 
can not’ be icnored ox broblems Wii e vy ee) poSccuUL. 
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By SUMMARY 

Silas B. Hays Army Community Hospital and the outpatient 
Pharmacy strive to dispense all medications prescribed by 
proper authority at a zero error rate. This goal includes the 
delivery of all customer orders with the least possible delay. 
In order to achieve these goals and continue to deliver 
quality health care to its military members and their depen- 
dents, implementation of effective improvement strategies are 
essential. 

This chapter 1S a guide for implementing improvements 
Merino a TOM approach. The outpatient pharmacy and otner 
Bete gha sarees throuchout the “hospital can utidize this 
guide for purposes of developing a strategic integrating 
management system to achieve the goals of their perspective 
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departments. Therefore, it is imperative that the commander 
and staff of the hospita! be committed to the philosophy and 
Breiner ples of TOM at the early stages of its development. 
Only then can improvement strategies like those developed in 
Chapter IV be fully accepted by staff personnel. 

The manacger of the outpatient pharmacy must realize that 
improving the drug order filling process must be continuous. 
As education and communication of the TQM concept spreads 
throughout the workplace, employees will become more active in 
the creation of acceptable change. Monitoring and analyzing 
the process for ways to improve customer service will actually 
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be accomplished by the employees that work directly in a 
functional area. The manager must then evaluate all process 
change recommendations and plan the integration of any new 
improvement strategies. 

Changes in scheduling priorities and the sequencing 
process of customer orders are strategies in which most 
patients can benefit from. Customers that participate in a 
delayed prescription program can help reduce long waiting 
lines and the time it takes to get a prescription filled. The 
heavy congestion in the main lobby of the hospita! can be 
partly eliminated through management of the bottleneck 


Stso1on- 


Cd 


Finally, bye cutting down on the number of errorswiwee. 
pass through the various stages of the drug order give 
process, the pharmacy can achieve the kind of standards 
expected from them. Shigeo Shingo, a composer of some very 
popular mode!s for making process improvements was once cailed 


"BOClOr Imp yovemcne. Mr. Shingowas described as an indivae. 

ual who spent most of his time on the work floor observing 

oroblems. He made many valuable suggestions to management on 
Lad 


how to improve processes. He was once quoted saying that “my 


medicine works, but only if the patient takes it." [Ref. 27] 
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SAS 15:51 TUESDAY. JUNE 18. 199] 1 

QUEUE PATCOUNT ARRIVAL RX WINDOW COMPUTER RAFILL RAPICKUP 
1 1 ze 1 gis 938 1003 1049 
2 l 33 2 oe 0 357 a 
3 l 925 3 938 945 1007 0 
4 1 $35 1 9359 940 1000 1102 
S 0 955 l 939 940 1000 1102 
6 1 936 1 940 941 1011 1018 
M 1 926 l 941 942 1004 1015 
8 | 936 l 942 944 Lot2 1012 
2 0 936 1 942 944 1012 1012 
10 1 927 2 945 0 945 945 
11 0 937 2 945 948 1008 1012 
l2 1 938 S 945 0 945 $45 
13 1 928 ] 946 947 948 0 
14 1 °38 1 946 947 1005 1137 
15 l 939 3 948 $61 1009 0 
16 1 929 3 950 0 950 950 
1? l 962 3 951 952 1010 0 
18 l 942 1 #55 259 1015 0 
19 l 943 2 945 0 943 943 
20 l 943 2 ho 4 954 1012 0 
21 l 943 2 953 956 1020 Leu) 
ge 1 944 2 957 0 957 ran 
23 l 944 l 958 1000 10c2 1214 
24 l 944 1 950 1003 1146 0 
25 l 945 1 1002 1005 1026 1320 
e 0 946 1 aso 1004 1146 0 
27 1 947 l 1003 1009 1028 1138 
28 0 947 0 0 0 0 1128 
22 1 948 l 948 1016 104% 1105 
3 l 948 l 1012 1019 1039 1258 
31 l 948 1 1015 0 1015 1015 
4 1 Ses 4 954 957 1023 0 
25 0 335 2 954 957 1023 0 
24 1 #53 1 955 958 1010 0 
35 1 956 1 956 958 1025 0 
36 1 $55 1 1015 1018 1043 0 
a? 1 959 l 1018 1022 1044 0 
38 1 954 1 1019 1020 1044 1308 
24 1 bh Be 2 1002 1007 1025 0 
40 1 1000 3 1019 1024 1052 1220 
| 1 1000 Zz 1000 1002 1029 1029 
42 1 1002 z 1020 1024 1046 1is2 
43 1 1003 l 1003 1004 1036 0 
4G 0 1005 1 1002 1004 1026 0 
45 1 1004 3 102] 1027 1052 0 
46 l 1006 1 1023 1029 1082 1126 
47 0 1006 3 1023 1029 1100 1126 
48 l 1008 l 1010 1011 1037 0 
49 1 1008 l 1029 1031 1110 0 
50 1 1008 2 1029 1036 1101 Tei2 
Si l 1008 3 1030 104] 1108 0 
S2 1 1009 Z 1031 0 1031 1031 
535 1 1009 1 1022 1046 1103 1238 
54 1 1010 1 1010 1016 1054 0 
55 1 1013 1 1016 1019 1040 0 
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REPORT OF PHARMACY QUEUEING STUDY (continued) 


SAS 15:31 TUESDAY, JUNE 18, 1991 


OBS QUEVE PATCOUNT ARRIVAL RX WINDOW COMPUTER RXFILL RXP 1CKUP 


56 56 1 1013 2 1032 0 1032 1032 
57 57 1 1017 1 1034 1050 1106 115} 
58 58 0 1017 1 1034 1050 1106 115} 
59 59 1 1017 1 1035 1048 1110 0 
60 60 i 1017 i 1037 1050 1110 0 
61 6) 0 1018 1 1037 1050 1110 0 
62 62 0 1019 2 1035 0 1035 1035 
63 63 1 1019 2 1036 0 1036 1036 
64 64 1 1020 4 1041 1053 1114 0 
65 65 1 1020 2 1042 0 1042 1042 
66 66 1 1023 1 1028 1031 1109 0 
67 67 1 1024 2 1024 1030 1054 0 
68 68 0 1026 2 1024 0 1024 1024 
69 69 1 1025 1 1044 1054 ‘ 1116 1201 
70 70 1 1026 1 1043 1084 1117 0 
71 71 0 1026 2 1043 0 1043 1043 
72 72 1 1026 1 1044 1100 1122 1324 
73 73 ] HOS 1 1046 1056 1118 1145 
74 74 0 1027 Me 1054 1056 1118 1145 
75 75 1 1026 4 1045 1056 1118 0 
76 76 0 1026 ] 1045 1056 1119 0 
77 77 ] 1030 2 1046 1058 1120 0 
78 78 0 1030 3 1046 0 1046 1046 
79 79 ) 1031 1 1048 1058 1119 1643 
80 80 1 103) 1 1109 1135 1209 1214 
81 81 0 1031 0 0 0 0 i216 
82 82 i 1032 1 1049 1059 1121 0 
83 83 0 1032 0 0 0 0 0 
84 84 1 1032 1 1050 1100 1124 1706 
8s 8s ] 1033 1 1050 0 1050 1050 
86 86 1 1035 1 1054 1106 1128 1146 
87 87 0 1035 1 1054 1106 1128 1146 
88 88 0 1035 2 1059 0 1059 1146 
89 89 | 1036 1 1050 1102 1124 0 
90 90 i 1036 2 1052 1105 1127 0 
91 91 1 1027 3 1038 0 1038 1038 
92 nd i 1037 1 1039 10465 1103 1105 
93 93 ] 1038 1 1051 1108 1132 0 
94 94 i 1039 1 1052 1103 1125 1236 
95 95 1 1040 i 1053 1105 1126 0 
96 96 0 1040 1 1053 1105 1126 0 
97 97 1 1061 4 1053 lie 1136 1153 
98 98 0 1041 3 1053 Hie 1136 1153 
99 99 0 1061 3 1053 1112 1136 1153 
100 100 i 1042 i 1100 0 1100 1100 
101 101 1 1043 2 1084 1108 1131 1182 
102 102 0 1043 3 1054 0 1054 1152 
103 103 ! 1045 1 1059 es 1130 0 
104 104 1 1045 1 1056 1108 1132 1201 
105 105 1 1045 i 1102 1122 1158 0 
106 106 1 1046 2 1101 116 1202 0 
107 107 1 1049 1 1103 1124 1202 0 
108 108 0 1049 1 1103 0 1103 1103 
109 109 ye 1049 2 1103 isi 1202 0 ‘ 
110 110 1 1050 1 1106 1123 1159 1643 
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REPORT OF PHARMACY QUEUEING STUDY (continued) 


SAS 15:31 TUESDAY. JUNE 18. 1991 
08s QUEUE PATCOUNT ARRIVAL RX WINDOW COMPUTER RMFILL RXPICKUP 
ii 111 1 1051 1 1106 1126 1203 0 
M2 112 1 1052 1 1106 1130 1202 0 
13 113 0 1052 1 1107 1107 1130 0 
lic [ie 0 1052 1 1106 1130 1203 0 
115 115 1 1045 2 1101 1122 1200 0 
116 ie 1 1054 1 1108 1115 1122 hiss 
117 117 1 1054 1 1111 11s? 1208 0 
118 118 1 1054 1 1111 1137 1208 0 
119 119 0 1054 1 1111 1136 1208 0 
120 120 1 1056 1 1058 1059 1109 0 
121 121 1 1057 1 1113 1128 1209 0 
122 122 1 1057 2 Tic 1139 ea 0 
123 123 1 1059 1 1115 1142 1223 0 
124 124 0 1059 1 1115 1141 ca 0 
125 125 0 1059 1 1115 1141 1223 0 
126 126 1 1059 1 1116 0 1116 1116 
127 Wee, 0 1059 1 1102 1106 1118 0 
128 128 1 1100 1 1116 1139 1220 0 
129 129 1 1100 1 1116 1139 1209 0 
130 130 1 1100 3 1117 1140 1214 0 
131 131 0 1100 3 1118 0 1118 1118 

22 132 1 1101 1 1118 1144 1224 0 
133 133 1 1102 2 1120 1146 1223 1236 
134 134 1 1103 1 1119 1145 122% 0 
155 135 1 1105 3 1107 iti2 1171 1122 
136 136 1 1106 2 1120 1151 g2 0 
137 137 1 1109 1 hee 1118 1157 0 

38 138 0 1109 1 id 1114 1122 0 
139 139 1 1110 0 0 0 0 0 
140 140 1 1110 5 1113 1122 1138 0 
161 141 1 1112 2 V2 0 1124 1124 
162 142 1 1112 2 Mice 1152 1230 1233 
143 143 1 1112 1 biz 1153 1231 0 
144 144 1 1113 2 1123 0 Lio: 1123 
145 145 1 1113 1 Vie 1155 1232 0 
146 146 0 ee 1 1123 1153 1230 0 
147 147 1 1113 1 1123 1154 1230 0 
148 168 1 ins 3 1123 1156 1235 1532 
149 149 0 1116 2 1123 0 1123 1532 
150 150 1 1114 4 1125 1159 1234 L3ls 
151 151 1 1116 3 1126 1204 1237 1245 
152 152 0 1116 4 1139 0 1139 12465 
153 153 1 Te 3 1125 1207 1237 1325 
154 154 1 1118 1 1128 1210 239 0 
155 155 1 1118 2 i127 1208 1240 0 
156 156 1 1118 1 1129 1217 1240 1729 
157 157 0 1118 1 1129 1215 1240 1729 
158 158 0 1118 1 1129 al 1240 1729 
159 15° 1 1119 1 1128 1211 1240 1257 
160 160 0 1119 1 1128 1213 1240 1257 
161 161 1 1120 1 1130 1227 1245 0 
162 162 0 1120 1 1130 1226 i261 0 
163 163 1 1120 2 1130 122 1241 1305 
164 164 1 1121 1 1130 Yess 1266 0 
165 165 1 ii22 1 1131 oc 1246 1543 
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REPORT OF PHARMACY QUEUEING STUDY (continued) 


SAS 16:31 TUESDAY. JUNE 18. 1°91 


ORS QUEVE FATCOUNT ARRIVAL RX WINDOW COMPUTER RXFILL RXPICKUP 


166 166 0 llee A 1130 0 1130 1843 
le? 167 1 L123 1 1131 12358 Tose 0 
168 168 0 Vise l BRS | 1o38 ese 0 
149 16° 0 Lies l 1131 1235 1oSc 0 
170 170 1 lies a 113° 0 lis piss 
171 lil 0 L123 l 1131 1238 1281 0 

res l7e l 1i2¢ 1 Si 1238 128e 0 
173 173 1 Lios6 l 1134 Ise 1247 0 
174 174 1 HESS 1 1136 131 1248 0 
eS 17S 0 Lies 1 L13¢ 1231 1240 [Sie 
176 176 0 11s 1 Lix6 1o3e 1251 Wa Use 
77 li? l 1126 | 1138 230 1248 0 
178 173 l 1126 : 1136 0 1136 1136 
17? 17e l lie? 4 Lis? 1236 1283 1830 
180 190 1 1127 1 Tis? 1237 1253 1314 
181 181 | 1128 1 1137 1237 css 0 
1a 1g | lica 1 0 0 0 0 
183 1a3 1 1128 : 1138 0 1158 1138 
1g4 1g4 1 112° l 1188 1240 1284 1302 
18S 185 l 11380 j 1133 1134 1207 0 
136 186 l bist l Lisi eR 1338 0 
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